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Target Requirements

Max B vs Jc(12T) w/Cu to non-Cu =0.85

- A

W/Cu to non-Cu=1.2
10%-20% Degradation
15% Margin

Nomind | Maximum | Jo(12T,4.2K), KA/mny

—&—Cos-Theta Single and Double Cold fleld' T fldd' T Costheta| Common coil
—8-Cos-Theta Double Warm and Common Coil 10 115 2.2 30
. , , 1 127 3.0 44
1000 1500 2000 2500 3000 12 13.8 4.4 6.1
Jc(12T), AlImm2
Jc > 3000A/mm2 Deff < 30-40 micron

Piecelength > 1 km Cutonon-Cuuptol5
Asshort aspossiblereaction cycles
As cheap as possible
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3. .
W Strand Description

Technology | Company | Diameter | Cutonon-Cu | Quantity | Cost/kg
M odified 0.8-10

Jaly-rol OST mm 0.90-0.93 150kg | $1070

Powder -in-

Tube SM 1.0mm 0.82-0.84 37kg $ 2965

03-10 75kg $770

Internal Tin IGC .mm. 0.61-142 |(+300kg| ($100

ITER) ITER)
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J.VS. B

Jcvs B Field - 1.0 mm strands
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Low Field Magnetization
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# Effective Filament Diameter

Magnetization [mT]

T  deraDM/J, | ‘\

High Field Magnetization Loops |—Lloopl
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B Field [T]

dets - 1.0 mm strands
OST 114-121 mm
IGC 89-142 mm
PIT 54nmm
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Cable Samples for Cos-Theta

nble Khsulation
F.470

1,687 ] - — - ~ < !—1.‘;13
' J <'/:

!

E.200 —1.800 Midthickness

Cable Short Samples

Number of strands 28

Keystone Angle 0.91deg

Cable width 14.24 mm

M ean thicknesses 1.706-1.885 mm
SScore 0.025* 12 mm?

Packing Factor range 85-95 %
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|. Cabling Degradation
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# Common Coll Rectangular Cables

Cable Strand Number Packing SS core
Name diameter, mm of strands Factor | 0.025*12.7mm?2
0.7 wic 0.702 41 0.865 yes
0.7 wolc 0.702 41 0.866 no
0.5 w/c 0.502 57 0.879 yes
0.5 wolc 0.502 57 0.886 no
6 around 1 0.301 7 0.96 -
1
X Ic degradation vs. B
0954 I * X
£ .
o [ |
= A
§0.9 - .
E = 0.7 ITER wic X
.85 1 | 4 0.7ITER wolc
A
x 0.5 ITER w/c
0.8
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on
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3= Nb,Sn - State of the art

J,AM? | J. J. | deff,nm | deff R |
10mm | 08mm | 06mm | 10mm | 08mm @ .
OST 1950 2260 - 120 108 | 14 | S
IGC 1775 - 19502 | 109 - 160 | £
Ml | 2185 i i 54 - 20 ] 2™ ¢

0.4 0.7 1
Strand Diameter [mm]

Heat treatment Stepl | Step 2| Step 3 | Step 4 L?;ZI
Ramp rate, °C/h 6 6 25 25
Temperature, °C Vacuumschmelze 185 460 570 650
Duration, h 48 100 200 175 25 days
Ramp rate, °C/h - 25 50 75
Temperature, °C OST - 210 340 650
Duration, h - 100 48 180 2 weeks
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J& Heat Treatment Optimization -1

lc vs. Time @ 700C

670 - ® HT IGC
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treatment 4
Ramp rate, °C/h 25 25 < | ’ o
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Heat Treatment Optimization -2

Magnetic Stability
1.0mm OST - Nominal HT 1.0 mm OST - Fermi HT
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F3 .
W Conclusions

® Morework
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Is d.+ & geometrical parameter?

Fit measured I c with parametrization.
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Use a constant dy(12T) to infer Ic from M.
Check with parametrization.
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